Changes in the mitochondrial enzyme activity in striatal projection areas after unilateral excitotoxic striatal lesions: partial restoration by embryonic striatal transplants.
It is well established that the activity of cytochrome oxidase (CO), a mitochondrial enzyme, reflects the long-term, steady-state levels of neuronal activity. The present study investigated the long-term effects of unilateral striatal lesions induced by quinolinic acid on CO activity in primary striatal targets, including the globus pallidus (GP), entopeduncular nucleus (EP), and substantia nigra pars reticulata (SNR) and a secondary striatal projection area, such as subthalamic nucleus (STN), in rats. The activity of CO was determined by measuring staining intensity on brain sections processed for CO histochemistry. We also examined whether intrastriatal transplants of embryonic striatal tissue could affect the lesion-induced changes in the CO activity of those brain structures. Unilateral striatal lesions were found to lead to increases in the CO activity of the GP, EP, and SNR ipsilateral to the lesions. By contrast, the activity of the ipsilateral STN was decreased following striatal lesions, probably due to the increased inhibitory effect of the GP on the STN. Intrastriatal implantation of the lateral ganglionic eminence (LGN), but not the medial ganglionic eminence (MGE), reversed the lesion-induced changes in the CO activity of the GP and STN with concomitant attenuation of apomorphine-induced rotational asymmetry. The grafts failed to affect the activity of either the EP or SNR. The present results indicate that striatal lesions induce changes in the functional activity of basal ganglia nuclei and that the LGE grafts placed in the damaged striatum partly reverse the alterations in the functional state of the basal ganglia circuitry.